F/G 11/2

:
:




2.0

16

1965

I

40

!
i

STAN{ARDS

2

E)
4

°ff =l

13

Nizs s |

LI
[
[
[

E

NATiIONAL RBUREA

MICROCOPY RESOLUTION TEST CHART




SR E AR At Y A g . ' . < b4

v

UNCLASSIFIED MAaQTIEn Dy ’ - Por v R I A l -:

' SECURITY CU -

!”": IOCUMENTATION PAGE S

Ta REPORT 875 b RESTRICTIVE MAFKNGS : .

- AD—A i

2a. SECURIT 3 OSTRIBUTION AVA LAZ U TY OF REPIFRT ¢ :‘

2b DECLASSIFICATION / DOWNGRADING SCHEDULE APPYOv s ST el Do e vy .

distrivatien untimitea. Dy

&4 PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGAN:ZATION REPORT NUMBER(S) .::

AY

N

ARy 213§ 21-M§ T

.

6a NAME OF PERFORMING ORGANIZATION 60 OFFICE SYMBOL 73 NAME OF MON TORNC ORCANIZATION e

(If applicable) i ~

Vanderbilt University U. S. Arme Rescarch Office ; )

— o

6¢. ADDRESS (City, State, and ZIP Code) 7b ADDRESS (City, State. and Z/P Code) ’ .

Box 1689, Station B P. 0. Box 12211 AN

Nashville, TN 37235 Rescarch Triangle Park, NO  27704-_. 1 ' :i
8a NAME OF FUNDING /SPONSORING 8b. OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDINTIFCATION NI MEBESF ,

ORGANIZATION (If applicable) i i

U. §. Armv Research Office " DAA G2 G-8xu-k-0/4+3 ; '\

8c ADDRESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS i g

P c 197 PROGRAM PROECT TASK WORK UM T : \

P. 0. Box lf”l] . o ELEMENT NO NO NT ACCESSIDA T b

Rescvarch Triangle Park, NC  27709-2211

11 TITLE (Iinclude Security Classification)
"The Relationship Between Radiation Sensitivity and Redox Equilibria'" Unclassified

12 PERSONAL AUTHOR(S)

Donald L. Kinser and Robert A. Weeks

13a. TYPE OF REPORT 13b TIME COVERED 14 DATE OF REPQRT (Year. Month, Day) |5 PACE COUNT
Final FrRON 8-1-84 T1C10-31-81 1988, March, 1 5

16 SUPPLEMENTARY NOTATION

p e e . e

y N

PR

A AL N4

The view, opinions and/ov f{indings containcd in this report arc thos.

of the nuthqrxs) and smﬁuld not be¢ (‘mwtlu;d gs. an qrf1c1{‘; Dypartment ¢f the Arcy pogit o
IS TOINE TN oY e TUVol B <& Tl padiae op gl o Ll et b2 BTl TV ID NSNS AP

17 COSATI CODtS 18 SUBJECT TERMS (Continue on reverse if necessary and identify by biock number) v
FIELD GROUP SUB-GROU?P

.

~Class, processing radiation, defects !

S v

L

h %)

‘9 5BSTPACT (Continue on reverse if necessary and identify by block number)
This program examined the role of glass processing upon subsequent radiation effects

» with particular focus upon optical absorption centers. The results have indicated a number

- of strategies appropriate for the mitigation of radiation induced darkening of optical .
": components. The fundamental understanding of the relationship between glass processing :
X, variables and atomic defects in glasses has permitted these advances. } e ¢

)

L J
oy

D 4'.,&
ELECT
APR 1 319

1

L

il al belasd
[N U

R

.

D

a0
P
A s

Rl Rl

~Nw

20 D!STRIBUTION / AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSFICATION
O uncLassiFiEDUNLIMITED [ SAME AS RPT ) otiC USERS Unclasaificed
22a NAME OF RESFUNSIBLE INDIVIDUAL 22b TELEPHONE (inciude Area Code) | 20+ CiriCL SVA'30.

a T,
Ny

»

R

DD FORM 1473, 8a MAR 83 APR edition may be used untii exhausted SECUR'TY CLASSIFICATION OF Twi§ PACT
All other ed'tions are obsolete

;;

SO IR I

\{"-" \\..\ \-;;\‘-

)
'-




1 Fon e T "N e . W dh Wl Wl Sadh N A B A YL AYE A ais oML ol b i W T e gy
e N L N N N e T N L L T e o o [ o o T N T W e N v S Vv Wy vy, o

Ao A28 21-MS

re
A

g7

.

THE RELATIONSHIP BETWEEN
RADIATION SENSITIVITY AND REDOX EQUILIBRIA

4'_{_
SN

[
‘ "
Final Report :f
-
N
l. >
l_;,):
Submitted by: o
:
Donald L. Kinser -7
and _'.r
Robert A. Weeks o5
oY
Co-Principle Investigators s 7
Materials Science and Engineering s
School of Engineering \:
Y

L4

Vanderbilt University
Nashville, TN 37235

Py,
el

N-
x

March 1, 1988

PR
DR S A |

[

L4

v to

e
v e

P

)

Submitted to:

5 ‘"
2, .f'

U. S. Army Research Office

“r
f‘.{‘lf 4

)

J H '-\
Proposal Number: s s LTI
P-21278-MS s, i ]
Contract Number: ool " - L
DAAG-29-84-K-0143 O
i ! Date < | '-:
e e e e T
. . : . ' g T
Vancerbilty University R L , i
[ ’ R
I :' f ri ,‘:‘:]
Y e
‘l_ﬂ I l 7 Cowy , : '-_.1
T sTeTRD f ]
~J2 - )
Approved for Public Release; X
Distribution Unlimited P
e
N
The view, opinions, and/or findings contained in this report are _QJ
those of the authors and should not be construed as an official fqﬁ
Department of the Army position, policy, or decision, unless so L
designated by other documentation. L




LA W RN A A MO a0 o A a At o BRI i <
R N A . et

LR e A S N P P A P AP S A

Abstract:

This program examined the role of glass processing upon
subsequent radiation effects with particular focus upon optical

absorption centers. The results have indicated a number of
strategies appropriate for the mitigation of radiation induced
darkening of optical components. The fundamental understanding

of the relationship between glass processing variables and atomic
defects in glasses has permitted these advances.

Statement of Research Problem:

The work conducted under this program has focused upon tne
role of glass processing upon the defect concentrations in as-
prepared glasses of various types. The subsequent interaction
of those defects with ionizing radiation has also been monitored
using experimental techniques such as &electron paramagnetic
resonance (EPR), DC conductivity, optical absorption, and optical
bleaching. A number of these studies have also included anneal-
ing studies of the defects so as to ascertain the thermal
stability of the various defects in the irradiated glasses. !

Overview of Results Obtained:

The bulk of the results obtained on this program have been
reported in the published literature in the 21 papers published .
to date. At least one additional paper 1is anticipated as a .
result of the work conducted under this program.

The results of this program have outlined the salient
variables involved in the melting of a glass as they influence

the atomic defect population of the resulting glass. Such .
processing variables include the melcing atmosphere, temperature, y
guenching rate and subsequent annealing processes. It has become i
clear that atomic defects of two types arise in glasses. The

first of these defects 1is the <c¢hemical defect such as non- .
stoichiometry or an impurity atom in the glass. The missing atom )
(nonstoichiometry) or an atom of the wrong valence (impurity “

atom) each result in an asscciated defect which is a site for
electron trapping in subsequent ionizing radiation environments.
. This 1is one source of radiation 1induced damage which can be
mitigated by processing to avoid nonstoichiometrv or impurity
atoms. 4
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The second <class of atomic defect is associated with

<
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disorder in the glass. This can be exemplified bv an oxvgen atom
} which 1is ordinarily two coordinated or connected to two silicon
- atoms. If an oxygen is triply coordinated or singly coordinated. "
: a local disorder arises. This defect is a simple consequence of ‘
A structural disorder at a particular atom site. A classic example
o of such a defect is the intimate valence alternation pair (IVAP)

first hypothesized in chalcogenide glasses but observed in Si0)
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